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TITLE MNCAD INSTALLATION/ACCEPTANCE PROCEDURE 



1.0 GENERAL 

1.1 SCOPE 



This docu»«nt descrlbot tho procedures for the installAtlon 
and field acceptance of the MNCAD (A/D converter) option for 
the MtNC-11 $y«tom. Thia procedure will be used for in-house 
PAftT, field add-on and new systen installation* and periodic 
verification testing. 



1.2 EQUIPMENT 

MINC-11 
MNCAD-TA 
7014153-0-0 
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1.3 DOCUMENTATION 
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2.0 INSTALLATION 

2.1 ADDRESS & VECTOR 



The DONE interrupt vector and CSR address are selected through 
two switch packs mounted on the PC board and acceasftble 
through the right cover. 

The DONE interrupt vector is set on the eight switch pack 
(ref. figure 2.1). An OFF switch is decoded as "0" and an ON 
switch is decoded as "1". The ERROR interrupt vector is 
always 4 octal higher than the DONE vector. 



DONE vectors 
Octal Vector 

ERROR vectorj 
Octal vector 



XYO 
XYO + 4 



The CSR address is set on the ten switch pack. Tho DBR 
address is always 2 octal higher than the CSR address. 

CSR addressi 

Octal address - 17WXyz, 
where Z • 0 or 4 octal 



DBR address: 

Octal address - 17WXYZ-»^2, 
Where Z - 0 or 4 octal 

Select and set the DONE vector and CSR address* 
The default address is 171000 and vector is 400. 



FIGURE 2.1 - VECTOR AND ADDRESS SWITCH PACKS 
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2.2 LOCATION 

The MNCAD acts as the partition separating the analog options 
from the digital options and the MNCAA option. When selecting 
the MNCAD slot, sufficient room should be left on either side 
of the MNCAD for the desired number of each group of options. 
Analog options are inserted to the left of the MNCAD} digital 
options and MNCAA options are inserted to the right of the 
MNCAD. No empty slot should be allowed to the right of the 
MNCAD. With power off, insert the MNCAD option into the 
selected slot. 

2.3 TEST MODULE 

If the MNCAD test module is available it should be plugged onto 
the I/O connector fingers on the MNCAD at this point, before 
power to the system is applied. If no test module is present 
plug-on the I/O connector with pins 17 and 18 wired together. 

2.4 POWER UP 

All Other options to be tested and any of their test modules 
should be mounted in the system, then power may be applied. 
Allow a 5 minute warn-up period before continuing. 

2.5 DIAGNOSTIC 

The MNCAD diagnostic program should noW be loaded into the 
processor and started at location 200, The diagnostic heading 
• will be typed followed by: 

"SWR « 000000 NEW = " 

Type "RETURN". The program will ask if a test module is con- 
nected; type "N" for no if one is not present or "Y" for yes 
if one is present, followed by a "RETURN". 

3.0 ACCEPTANCE 

3.1 The diagnostic will list the MNCAD tests. If the CSR address 
switch pack was set for an address other than 171000 or if the 
DONE vector switch pack was set for an address other than 400, 
type "B" followed by "RETURN" at the end of the test list. The 
diagnostic will now type: 

"MNCAD (A/D) BASE ADDRESS <J7100 



? 

Enter the CSR address followed by "RETURN" 
will respond: 

"MNCAD (A/D) VECTOR ADDRESS <40^ ? 

Enter the DONE vector address followed by 



The diagnostic 



"RETURN" 



3.2 



Type "L" to start the logic test, and then "RETURN". The 
program will type the number of MNCAD' s it detected in the 
system. 
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If the test nodule is not present the diagnpstic will indicate 
"ENDPASS" and "GOOD UNITS* and will continue to loop on the 
logic test indicating "ENDPASS" and "GOOD UNITS* on subsequent 
runs . 

When the test module is present the diagnostic will type: 

"PRESS EXTERNAL START ON NNCAD AT ADDRESS" 

"DEPRESS 'RETURN' WHEN READY* 

Press the push button switch on the test nodule on the MNCAD at 
the indicated address, then type *RETURN*. If there is no 
error the diagnostic will indicate "ENDPASS* and "GOOD UNITS" 
and will continue to loop on the logic test indicating "ENDPASS 
and "GOOD UNITS" on subsequent runs. 

To exit this test press the "C" key while holding the CNTL key 
down. The diagnostic will respond with: 



"TYPE THE 'TEST CHARACTER' 



THEN DEPRESS 'RETURN KEY*" 

The diagnostic will 



Type "C" to start the calibration routine 
then respond: 

"TYPE CHANNEL & DEPRESS 'RETURN'* 
Enter "0* and type *RETURN*. The program will no^instruct: 

"TYPE "O" FOR OFFSET, *C* FOR GAIN ft DEPRESS 'RETURN'" 

Type the letter "O" and then "RETURN". 

The diagnostic will now direct: 

"INPUT A GROUND ON THE CHANNEL" 
"DEPRESS 'RETURN* WHEN READY" 

Switch Channel "0" on front panel of the MNCAD to TEST, then 
type "RETURN". The diagnostic will type: 

"ADJUST R83 FOR 0.00 LSB ERROR* ** 
"DEPRESS 'RETURN' WHEN ADJUSTED" 

Offset print outs will occur about every 12 seconds. Adjust 
R83 (50K pot) until the offset is within 0.04 LSB of 0.00 LSB. 
Note: the first print out after an adjustnent will not be 
true since the value was varying while data was being taken. 
Therefore, wait for the second print out after each adjustment 
before making any subsequent adjustment. 

To exit this routine type "RETURN* or press the "C* key while 
holding the *CNTL" key down until the diagnostic responds: 
"TYPE THE 'TEST CHARACTER' THEN DEPRESS 'RETURN KEY'" 



DEC FORM NO eN-oi023-i«^370-(»at) 
DM 108 



SHEET L- OF «X 



OCC FORM NO tN-«toat i«^sye-iMi) 
DRA lot 



SIZE 

JL 



cool] NUMiER 



REV 



SHEET 



OF 



ENGINEERING SPECIFICATION 



CONTINUATION SHEET 



TITLE 



MNCAD INSTALLATION/ACCEPTANCE PROCEDURE 



Type "C" again to start the calibration routine. The diagnos- 
tic will respond: 

"TYPE CHANNEL & DEPRESS ♦RETURN'" 

Type "7" and then "RETURN". If a test module is present, con- 
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the value was varying while data was being taken. Therefore, 
wait for the second print out after each adjustment before 
making any subsequent adjustment*. 

To exit this routine type "RETURN" or press the "C" key while 
holding the "CNTL" key down until the diagnostic responds: 

"TYPE THE 'TEST CHARACTER' THEN DEPRESS 'RETURN KEY'" 

If no graphics video display terminal (VT55, VT105, etc.) is 
used type "W" and then "RETURN"} if such a terminal is used: 

Type "G" and set the switch register to 2000, then type 
"RETURN". Now type the "TEST CHARACTER" "V" followed by 
"RETURN" . 
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channels 0 through 3. After this, the settling tost on 
channels 1 and 2 will bo executed. Then the offsot, 
noise, and settling tests will be repeated. The differ- 
ential linearity test will be entered and will require 
approximately 14 minutes to complete. Tho laHt tost wil 
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3.5.2 With Test Module 

The terminal will print the number of A/D's detected 
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"SET TEST M0DULB(8) TO SINGLE ENDED" 
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1.0 GENERAL 



1.1 SCOPE 



This document describes the procedures for the installation 
and field acceptance of the MNCKW (Programmable Real-Time 
Clock) option for the MlNC-11 system. This procedure will 
be used for in-house FAi.T« field add-on and new system 
installation, and periodic verification testing. 
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2.1 INITIAL SET-UP 
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Diagnostic Program 

MNCKW Engineering Specification 

Print Set 

"Working With MINC Devices" 



The address and vector switches on the MNCKW board must be 
set properly as indicated in the manual "Working With MINC 

Devices " 

2.2 LOCATION 

The MNCKW may be inserted into any of the 8 possible MINC 
slots. However, if the MINC-11 system includes an MNCAD A/D 
converter, then the MNCKW should be installed to the right 
of the MNCAD. It may be installed to the immediate right or 
with one or more digital options (MNCAA, MNCDO, MNCDI) between 
the MNCKW and MNCAD. 

2. 3 TEST MODULE 

If the MNCKW-TA test module is available it should be plugged 
into the I/O connector fingers on the top of the MNCKW. If 
no test module is available plug the standard I/O connector 
into the fingers. 

2.4 POWER UP 

All other options to be tested and any of their test modules 
should be mounted in the system. Power may then be applied. 
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3.0 ACCEPTANCE 

Refer to the diagnostic documentation for instructions on loading 
the diagnostic. Start at location 200. Location 204 is used for 

restarting after a program halt. 

Follow the type out concerning front panel switch settings. The 
diagnostic will type out the current (old) software switch register 
and wait for the operator to type in a new value. Switch register 
functions are described in the documentation. Simply type a 
carriage return to leave the switch register unchanged. 

The diagnostic will then type a menu of tests. Select the logic 
test with or without the test module (dwarf) . When the test module 
is available, more complete testing of the MNCKW I/O signals can 
be done. The program will type instructions when required concern- 
ing switch settings on the MNCKW front panel and the test module. 

At the start of the logic test, the program will type out the 
number of clock modules detected on the MINC system. All clocks 
will be tested unless this feature is inhibited (see the diagnostic 
documentation) . 

No errors are allowable for MNCKW acceptance. 
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NOTES: 



SPABB 

.£37 . 



LOCKTIONS ARS: 



REFOESN3NATION 



D-MD-5012114-0-0 



5012114 



ETCHED CIRCUIT BOARD 



1012784 



CAP. .047 MFD, 50V 



22 



Cl THRO C21,C32 



1004812 



CAP. 15 MFD J 20V 
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1O0OO21' 
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C29,C3|» 



1002839 



CAP. 7Q W , 50V 
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Dl 
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DESCRfPTJON 


1 


D-UA-MNCDO-jef-J? 


MNCDO UNIT ASSY 
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MAYNARD. MASSACHUSETTS 



ENGINEERING SPECIFICATION 



DATE 7/27/78 



TiTlE MNCDO installation/Acceptance Procedure 



REVISIONS 



DESCRIPTION 



CHG NO ORtG 



DATE APPD BY DATE 



CODE NUMBER 

SP MNCDO-0-4 



SHEET ^ OF 



ENGINEERING SPECIFICATION 



CONTINUATION SHEET 



TITLE MNCDO Installation/Acceptance Procedure 



1.0 GENERAL 

1.1 SCOPE 



This document describes the procedures for the installation 
and field acceptance of the MNCDO {Digital Output) option for 
the MXNC-11 system. This procedure will be used for in-house 
PA&T, field add-on and new system installation, and periodic 
verification testing. 



1.2 EQUIPMENT 

MINC-ll 
MNCDO 
MNCDO-TA 
7014153-5-0 

1.3 DOCUMENTATION 

MAINDEC-ll-DVMNE-A 
A-SP-MNCDO-0-2, 
MP0CS94 
AA-0572A-TC 



2.0 INSTALLATION 

2. I INITIAL SET-UP 



System 

Digital Output Option 
Test Module (optional) 
I/O Connector 



Diagnostic Program 

MNCDO Engineering Specification 

Print Set 

"Working With MINC Devices" 



The Address and vector switches on the MNCDO board must be 
set properly as indicated in the manual "Working with MINC 
Devices" . 

2.2 LOCATION 

The MNCDO may be inserted into any of the 8 possible MINC 
slots. However, if the MINC-ll System includes an MNCAO A/D 
converter, then the MNCDO should be Installed to the rigiit 
of the MNCAD (but not necessarily adjacent). 

2.3 TEST MODULE 

If the MNCDO-TA test module is available it should be plugged 
into the 1/0 connector fingers on the top of the MNCDO. If 
no test module is available plug the standard I/O connector 
into the fingers. 

2.4 POWER UP 

All other options to be tested and any of their test modules 
should be mounted in the system. Power may then be applied. 
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CODE 
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REV 






SP 
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DRA 108 
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TITLE MNCDO Installation/Acceptance Procedure 



3.0 ACCEPTANCE 



3.1 LOGIC TEST 



Refer to the diagnostic documentation for instructions on 
loading the diagnostic. Start at location 200, Location 204 
is used for restarting after a program halt. 

The diagnostic will type out the current (old) software switch 
register and wait for the operator to type in a new value. 
Switch register functions are described in the documentation. 
Simply type a carriage return to leave the switch register 
unchanged. 

The diagnostic will then type a menu of tests. Select the 
"Logic Test with Dwarf Connected" If a test nodule is av«il- 
able. This allows an additional test of control signals to 
be made. If the test module is not available ielect the 
"Logic Test with no Dwarf Connected", 

At the start of the logic test, the program will type out the 
number of MNCDO modules detected on the MINC system. All 
modules will be tested unless this feature is Inhibited (see 
the diagnostic documentation) . 

No errors are allowable for MNCDO acceptance. 

3.2 OUTPUT TEST 

When the logic test has been successfully concluded, and if a 
test module is available, restart the diagnostic and select 
the "Output Dwarf L.E.D. Loop" from the menu of tests. Th|.s 
produces a floating light pattern on the test module to 
visually check that all data outputs are operating. 

3.3 PULSE OUTPUT LOOP 

This section should only be performed if there is no MNCDI 
option on the system which must also be tested. The circuits 
tested by the pulse output loop are checked when running the 
MNCDI wrap-around mode (see the MNCDI Installation/Acceptance 
Procedure, A-SP-MNCDI -0-4 ) . 

Restart the diagnostic and select the "Pulse Output Verify 
Loop" from the menu of tests. The operator must use a scope 
to check for the presence of pulses on the LOW BYTE STROBE and 
HIGH BYTE STROBE outputs of the MNCDO. These Will be low-going 
pulses with a nominal duration of 500 nanoseconds. These two 
outputs will produce pulses which are skewed with respect to 
each other due to delays in the program. If these two outputs 
produce coincident pulses, a short should be suspected. 
This completes the MNCDO acceptance procedure. 
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I I 
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/lUTOMATFD BY PPTLST 2D(12) 



PARTS LIST 



SHEPT 2 or 2 



LINE iTfM document NO* 



paht no. 



DESC^IPTTOM 



OTY REFERENCE DESTGNaTORS 



29 29 
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31 
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39 
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30 
31 

32 
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39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



C-MD-7420l9l«0*0 
C«MD*742019) •0-0 



iqj59934«0O 8266 MUS i 0^* 2 (OUAD) 

t9l28(^0*<'0 LS01 MA«D*GATE-0UAD 2INrP0St 0PM ro 

1912824-00 L574 FF-D DUAL, EDGE TRIGGER, POS 

1912730-00 DC 003 INTERRUPT, 2 CIRCUIT 

iqi2816-«0 LS32 op GATE-QUAD 2IN, POSITIVE 

t9l2647-.(i0 LS257 MUX 1 OF 2 (QUi^D) TRI-STA 

1910155-00 OEC 7408 AND GATE, POS , QUAD 21^' 14 

1910651-00 OFC 74175 FF-D QUAD 

1909935-00 8235 MyX X OF 2 (OUAD) OpN COLLFC 

1913040-00 DC 005 TRAWSCEIVER 4RIT 

1911116-00 OEC 8837 RECEI VER,BUS, HEX,UN TBUS 

191 t469-<'^0 OEC 8640 RECEIVER , BUS, QUAD , U^'IBUS , 0-BU 

1911324-00 741 4 NA^^D GATE-HEX IIN SCHMITT TRIG 

iQl2799-00 T.S00 n AND-GATE-QUAD 2IN,P0SirTVE 

1910951-00 9602 ONE SHOT-DUAL 

19l2805-(^0 LS08 AND GATE-QUAD 2IM, POSITIVE 

1912697-00 LS174 FF-D HEX W/CLEAR 

1912803-00 LS^^4 INVEPTEP GATE-*^EX 1 IV 

1912845-00 LSt53 MUX 1 OF 4 (DUAL) & DATA SFL 

1909928-00 7416 INVERTER GATE-HEX 11^^(7406 FA 

121 3488-00 CQ^n 10Pns HOUSlhTG 

1002839-00 20 ^TD 50V G% 30D AL EL 

9006735-00 EYELET, FUNNEL FLANGE, .059 OD 

9009122-00 FUSE, SUB'^INI^ .062A, 125V, AXIAL LEAD 

1214937-00 SW,PB 2P PUSH PUSH 

7420191- 00 HA^sTOLE 

9006732-00 EYELET, POLLED FLANGE, ,121 OD X .219 LG 

7420192- 00 HANDLE RFiaiN'ER 

9006000-01 SCREW, PAH, SLOT. 2-5bX 3/16 SS/PAS 

9006555-00 NUT, HEX , 2-56X3/16AF X 1/16 THK SS/ 

90^^6686-00 WASHER, LOCK, S.S. 1^7 



(10-12 
•187 LG 



11 
CONT 
4 
11 
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1 
2 
4 
J 
1 
4 
4 
3 
1 
1 
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1 
1 
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1 
1 
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1 
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4 
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F1-F19 
S3,S4 
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J ITITLE 
1 DIGITAL EQUIPMENT CORPORATION I 
I MAYNARO, MASSACHUSETTS I 



PARTS LIST 
DIGITAL INPUT 



ISIZEICODEI DOCUMENT ^Ri'^^SER 



t I 
I PL I 
A L 



M5915-0-0 



I REV 1 

t 1 
IC I 




jn: 



I-0-SI69W 



Mil 



BDfkLU L ^*^^ '*C IH»SI 



BOM. M- L-SiS— Sc|bus 0 



OAT s p — SHLbim dm. 15 H 

BIM DAL 12 H 

OAT I •12 £&LbiM DAL W M 

OKT pfi — Siii. BIW DKU I* H 



CMD RD CSRW 



1» 
€49 



CMD RD H- 



BIM VECTOR H ■ 



BIM VECTOR H 




BiKi XUIT H 



ST1 L. 



BtNIVJIT L 



BIN INWD L- 
CMD DMA OM I 



AC2 ,AT 

CCZ»CTI,t>Ci,DTI 
67/, BM/, 



BIN: BUS INTERFACE 





mm 


TITLE 

DIGITAL INPUT 


HfXT HIGHER ASSY. 


SCALE 




MkOMEH 


REV. 

c 


SHEET 1 Of 7 




1 1 1 1 M 


1 



B 



wTTMeur 



TT i-j0^-si69w|so|a| 2 1 



BIKJ DLR U 



CMD OCR. 3 H> 



BlKJ DAL 5 H 

BlU DA\_ ^ H i2 

BlW DAU "3H 

BIN DAL a H ^ 

Bikl DAU I H ^ 

BIKJ O^L ^ H ^ 



E54> 

D5 RS(i: 

R4<0 



03 Race 

Dl Rl6) 



CMD CVC M_ 
♦5V 



IK 



cm cu 



OFF H 



-!5 CMO DMA 

DCR. ^ M 

■i^ DCR B H 

— CK^P DCE 2 H 

CMP DCR I H 

5 — ci^o Dce. ^ M 




CMD FUR. H- 



CMO EKIC H- 
CMO DMA OFF H 

BIW IMIT H —1/ ^"^ ^ 



D I 
£21 



CMD DCR. 0 H !■ 

BIN WR LB L ^ 

CMO DCR I H ^ 

BXkl WR MB L ^ 

CMO DCR 2 H !S 

BIM CSR. L 

CMD OCR H 

BXKI IMVUD L !^ 



B^ 



4Z > 



A3 



-CMP DMAOM M 
- CMD DMA OKI L 



3t 



CMP WR DIR LB L 



-CMO //R DIR MB L 



- CMO RD DIR « 




CMD RD DIR L 



CMD WR CSR LB M 



CMD RD CSR M 



-CMO RO SBR H 



-CMD SBR MB H 



^7»«.S#^I3 



- CMD WR SBR LB M 



CSR PCS STRB H 



STROBE L 




CSR DIS INPUTS M — « 



I. 



CMK I CHANGS NO I REV 



Cl\^: COMMAND CONTROL 



DIGITAL INPUT 



jSHtET 2 OF 7 



SIZE CODE 

D OS 



M59l5-0~ I 



f'l I MM l3Zt 

I 1 



SMALL NOT M MPHM 
0* M ^AKT AS im CMS 

ir0fV7Tii 



BIN DAU ^ H- 



BIN D^L 6 H • 



en 



D3 flS^l) 
DZ Q2Ci) 



BIK» D#<L \Z H <3»lCl)^Z_cSIS. DIS IMPOTS H 



04$ Q<t)CO 



8iA^ xwrr L 1 

CMI? WR CSR HB H- 



' CSR. P&M OUT H 
•CSR. P&M OUT U 



-dSR TRA»J5lTl0iN EN H 



BIN OAU 5 H- 
BIN DAL ^ H • 
BIM DAV. 3 H • 
BtN DAL 2 H ' 
BIN D^L » H - 



5fKi IWIT L 



74LS IT* 



05 

pa Q36) 

DZ Q2L\) 
CLR CLK 



- CSR IWV DATA H 

j CS* per Ffc/L H ^ 3 



CftR INV STRB H 

5 r C&R STIM MODE H 



- CSR. EXT STRB EvJ H 




OIR D3 H 
CSR IViV STRB H 

OIR DZ H 
CSR. STIM MODE h 

CSR DBF PVM. SW L ^* *^ 

CSR EXT STRB EN H 



DIR H 



CSR STIM hAOVe. U 



LB 1 



SBR 0*fTA «W H— SfOI 



BIM DAU 15 H 



DP DEL STHB L- 



CMO WR CSR HB K- 




-CSR CVRRUM H 



IK 



Ml 



our 

— . r 

^3 p>iw ± 



CSR INV DATA H- 



15 



B3 
A3 



C3 Ml 



A?/ 9 



SBR DATA RO^ 2 




IN VSR r 

ST/tOBe _L ci 
STR EXTj_^^ 



E&5 



Kl 



CSRlNVSTRBtl-^80 ^>5-cBR«»Sm« 



^1 




I 7*W 



DIR tn H 

SBB. DATA ROY>« 
DIR Da H 

P BIN INT RP^ EN H 

OIR DS H 
CSR IKJV DATA H 



-CSR POS D^A H 



DIR D4 H 

CSR DCF PKlL SW H 



- FP OUTPUT L 

"1. 



CSR DEF PML 5W L 



DIR CMt H 

DIR D»0 h' 

OIR D«1 H- 
CSR OUT H 

DIR DB H 
CSR TRAMStTlOM EVJ H 



DXR D15 H 
CSR OVRKUW 

DZfL C»4 H 
BIN INT ERR EM H 



cm RSM OUT L- 



^33^ f ,N40I!)4 p5|?blE 

-wv 



I 



032 



<RS4 



5 

rijec 



D35 J/ 



PXK. Dl3 H 



DIR DI2 H 
CSR PIS IKiFUlSH 



-CSR P<^M OUT L 



D3b 



CMD RD DIR H 
CMO RD CSR H 



CMO RD DIR H 



CHK OMM6E r«t. I my. 



— BIN OAL 3 H 

BIN DAL 2. H 
BIN DAL I U 
BIN DAL 0 H 




BIKI DAL 13 H 
BIN DAL \Z H 



CSR: CONTROL! STATUS REGISTER 



DOTAL tmJT 

{aHEET 3 OF 7 



SUE CODE 

o cs 



M59f5 - 0 - I 
l'[ I I I I I I 
1 



1 1 0,1 '-^-^'«^>^Bq|2| » 



c 



•tm ORMMNB AND VtOnOmON^ HOUaN. AM TMt 

m oi w r f or mcital kiuimmnt ccwokation and 
JMML MOT K HvneouoD^ii oon»oii wa» M wmou 

V ITMS WnMOUT tWIUTTW NWMiSIOH 
CO^VMSHT Ol ^77 ONTTAL IQUNiMmr COWOIM 




*5V 

j'-^ £k^m«L f^^:^ 



♦5V 



D0^ 



♦5V 



Fa 



1^ RC OIL E H 



♦5V 

J'/-/5 Lzm^ L ,^ 



D^8 



♦SV 



.3K 



■RC DIL W 




.3K 



(.CO 



RC DIL <^ H 



REVISIONS 



3 CHK I OWBg NO. | REV. 



-RC DIL 15 H 



TIT" 




^J^^>^«C TOIL \5 L 



\4. E»S 

RC DIU la H -C B3 ^3 ^^i3 ^j,,^ „ 

TDll. It L =- A3 



P.C DIL «3 H ^ 



r.u cat- «3 n t 
RC TtJTL »3 L ^ 



RC DXL W-H ^ 

^ TDXL I* L ^ 




M 

RC DIL »5 H B0 

TDIL 15 L t 



RC TOIL M- L 



EIS 



-A3 



92 



41 



SI 



-TR TDI3 H 



TR T0I4. H 
^>2 TR TDIS H 



ZSR TRANSiriOhj £V H- 



\ R3i 



-Lcto 



13 



\ R«»-ai 




RC : RECEIVERS $ TR :TRANSITION DETECTORS 



DIGITAL INPUT 



ISHEET 4. Of 7 



cs 



M59I5-0-I 



r-i i I M L 



Mltr AS TM MSS igil-IMi M 

UM wrmouT WW 

"•©1^77 «» 



RC DIL 12. M - 



RC DtL 13 H- 



RC DIL »4 H- 



R.C DIL 15 H- 



CSR. pas DATA H - 
CSR SUM MOCCH-.?/^**^ 



RC DIL B H • 
RC OIL 1 H • 
RC DIL 10 H • 
RC DIL \\ H • 



RC OIL 4 



RC OIL 5 H - 
RC OIL M- 
RC DLL 7 H - 



RC PIL 96 H - 
RC DXL I H- 
RC DIL E H - 
RC DIL 3 H - 



CHK I CHANGE NO I REV. 



■ I- € 



A2 



13 



^3 



^2 
^1 



At 
Afl5 

St sa> 



-DP DMX IZ H 



-DP t3MX L3 H 



-DP DMX H 



-DP DMX 15 H 



- A3 



1^2 



SI s» 



DP DS^ H 

Ji. 



-DP Dfc/t* 6 H 
-DP DMX ^ H 
-DP DMX H 



Li. 



At 



Ad 



Efafr 

^3 
ft 



B0 
^{6 



^0 



-W? DMX 



-DP DMX 5 » 



- DP DMX ^ H 



-DP DMX 7 H 



B2 
AS 



Lfe-At 



E{^3 

^ -93^12 DP DMX 0 H 



-fa 



^0 

5» 



: DP DN1K I H 

OP DMK £ VA 

>3 DP PMy 3 H 



RC TO \Z H- 



RC TD t3 H- 



RC TO \^ H - 
RC TD \5 H- 



RC DIL H- 



RC DIL 1^ 



RC OIL II H- 



RC DIL 4 H- 



RC DIL S H- 



RC DIL 6 H - 



RC CIL 7 H- 



RC DIL ^ H- 
DIL I H - 
RC DIL 2 H - 
RC DIL 3 H- 



DP est H- 
DP CS(6 H - 



— I— t 



13 

2 



"8Z3S 

en 



B<f> 



?0> 



SI 



R4f 
IK 



"Em 



E34. 



42 >2 



^1 



SI 



A2 



f2>! 



f I > 



-^B0 



f0> 



SI SI 



5 .<p_ 



1 — ^ 



— , |E4eR£SPACKt I 

Ti4 



8235 
,E53 



A2 

SdBI 



B0 



^1 > 



7 h I 



l|4eR£S»CK. 

♦5V 



M 


131 


:«<ia. 

►IK : 


: IK 













- DP CMIX 12 H 



CMt> STKO8B L • 



-DP CMK \3 H 



C55- 
-r 22.0 
FF 




74-/4- 



-DP CMX 



-DP CMX 15 H 



CB 
C>8 P'^ 



'^T ^ ^ 



R45 



9^ 
e40 



DP STRB PUUS H 



-OP CMX e H 



- DP CW^X ^ H 



- DP CMX \0 M 



-DP CMX \l H 



-D? CMX -4 H 



SBR DATA RDf H 




DP DEL STRB L 



OP CLK DTR M 



-DP CMX 5H 



r4or£S- 

S / S3 TROTH T»eL £ 



-DP CWIX <i> H 



- DP CMX 7 H 



CSR ros DATA L- 



R4^ 
»K 



-DP CMX 0 H 



-DP CMX. I H 



CSR P06 DATA H- 



STBI si 
Dt 



5V 










A 


/ 


0 


C 




I 


B 


/ 


1 


D 



^1 



-^60 



74L5IS3 
ESS 



A0 



-t3P CMX a H 



^1 



-DP CMX 3 H 



CSR STIM MODE L- 
DP cue EIR H- 



6ZC>C> TRUTH TABLB: 



Si 


S0 




0 


0 


B 


1 




3 


i> 


/ 


A 


1 


/ 




3235 


TRUTH • 


SI 






a> 




5J 


1 




3 


i> 


1 


A 



DP: DATA INPUT PATH 



. DIGITAL INPUT 



- (SHgET 5 Cff 7 



SIZE|C0OE 

D 



CS M59J5-0-I 
-II I II I I 1: 



C 



Li 



1 



nrMIS MAWMS A*a> SMCVICATIOWk MOtM, MK JHt 

moKimr of MsirM. ^utmettr cowoiiation anp 

SHAU. NOT M MWOOUCB OK COra» OIIUaB M WHOU 
OK IN AS 1W ■MSfOR THt MMWWCnMI OK MI 

OFmMSwnmourwmri 

conrKi6MrQn77 on 



BIN DAL H- 



BtW DAA. 1 3 H- 



BIN D^L t4- H - 



BIM DAL »5 H- 



CMD WR OIR HB L- 
BIN IMIT L- 



BIN DAL e M- 
BIKJ DAL q H - 
BIN DAL H - 
BIM DAL \l H - 



BIM DAL 4- H- 



BIKl DAL 5 H • 



BIN DAL (0 M - 



BIN DAL 1 H 



CMD WR DIR LB L- 



BlKl DAL ^ H- 



BIN DAL \ H • 



BIN DAL Z H - 



BIN DAL 3 H- 



BZ 



E22 



B0 



-DIR CLR. V2. L 



- DIR. CLR. \3 L 



-DIR CLR 14 L 



f0 >3 RER CLR 15 L 



AB 



3 



BZ 
AZ 

Bl 
At 

B^ 
A0 



SI 



13 



-DIR CLR S L 



■is DLR CLR «^ L 

^ DIR CLR I^L 

4^^|>1 t>iR CLR It L 



BE 
A2 



E4I 



^3 3 DIR. CLR. *t L 



^2 3 DIR. CLR 5 L 



SI 



- DIR CLR- dp L 



-DIR CLR 1 L 



^B3 

15^ 



6;tu 

ESI 

-PS 



-2c Bl 



f0 



SI Sj6 



^ DIR CLR <fi L 

)^ DIR CLR I L 

A DIR CLR S L 

>^ DIR CLR 3 L 



DP DMK 15 H - 

DP CMX IS H- 
DIR CLR IS L- 
DIR PI H- 
DP DMX H H- 



45V— <^^^r-p- 



DP CMX KH- 
DIR CLR KL- 



DP DMX 13 H- 



DP CMX 13 H- 
DIR CLR I^L- 



OP DMX 12 H- 



DP CMX 12 H - 
DIR CLR \2 L- 



DP DMK H H- 



DP CMX U H - 
DIR CLR \\ L- 



DP DMX 10 H- 



DP CMX 10 H- 
DIR CLRi0 L- 



DP DMX ^ H- 



DP CMX 9 H - 
DIR. CLR S L- 



DP DN/IK a H- 



DP CMX 8 H- 
DIR CLR 6 L - 



-DIR DIB H 



2l0 



LS14 
EI4 9_ 



74 ^ 
LS74 



LS74 



C ^ 



DIR. Dia H 



7s 



74 

LS74^^ 
E37 

C 

1^ 



OIR DM H 



D 
E33 



kg 



^ OIR D\0 H 



74 "^i^' 
LS7* 



EB3 , 



OIR PI H - 
DP DMK 7 H- 

DP CMX 1 H - 
OIR CLR. 7 L- 

DP DMX Cd H - 

DP CMX <» H - 
DIR CLR d> L - 

DP OMX S «- 

DP CMX 5 H- 
OIR CLR 5 L- 

DP DMX 4 H - 

DP CMX 4 H - 
DIR CLR 4 L- 

DP DMK 3 H- 

DP CMX 3 H- 
DIR CLR 3 L- 

DP DMX 2 H- 

DP CMX 2 H- 
DIR CLR 2 L- 

DP DMX I H- 

DP CMX \ H - 
DIR CLR I L- 

OP DMX ^ H- 

DP CMX ^ H- 
DXR CLR ^ L- 



2± 



LS74 



■^DIR 07 H 
0^ 



DIR D(o H 



5 



74 
LS74 



E«-7 



74 
E&Z 

Iciil 



EC2 



DIR D2 W 



LSH 
E58 



C 0 



-DIR D^ H 



~7i3 



CHK ( CHANGE NO 1 REV. 



DIR : DATA INPUT REGISTER 



DIGITAL INPUT 



I SHEET 4, Of 7 



cs 



M59I5-0-I 



Ti l I I I I lie 



REV. 

c 



1 




BIt4 DAU 12 n - 

BXW t>'<\. 13 H- 

BLK> DAL 1^ H • 

BIW OikL IS M - 



CMORD SBH H- 
CMD weseR «IB H- 

BIM noiT H- 



BlKJ DhL 8 H- 

BiKj Dw. «r H - 

BIN D^L >0 H - 

BIKI O^L II H- 



BIKJ DAL -I- 
BIKI D^L S H - 
BIK) DIkL 4> H - 
BIM CML 7 M - 



CMD WR SBR LB M - 



BIM DA\- 0 H - 
BIVl DM. ) H • 
BIKJ D^L 2 H - 
BIK! ta^L 3 H ■ 



CHANGE NO. | REV: 



oh 


CE 

CMT 


D2 






Qt(0 








LD 


CL*t CUR 



03 fiaco 
4c« «2Ci>- 



Dl 
00 



7^ 



03 «36^ 



Dl 
Dt6 



«i(0 



LP CLK CuR 



C3 aaO) 



CIX. CLR 



DIR DI2 H 



DIR OI3 H 



DIR 0\5 H 



DIR V*\ H 



DIR Dll H 




DIR H 



DIR 02 U 



DIR DS H 



Bin DAL 7 H 

CMD WR 



R4«l 



CSR STIM 1/m.L- 



DP Deu STRB L— 




BTM IWTT » 1 




3C T^ivN^ 



SV 





^^'^ 2->^ 




05 



„ 3^ S8R srw RPLr L 



SBR : STftlULUS BIT REGISTER 



DIGITAL I NPUT 

,1 jsueer 



Of 7 



♦It till I [ 



1 



DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 
PARTS LIST . 


QUANTITY VARIATION 


























MADE BY M. Archie 
jj^jg 7 MARCH 78 


DATE ^7 ^/t/ 7^ 


SECTION 
1 


DATE Z3^^Y 


PROD s c:^^^ 

DATE ^^'^^y'>ir 


ISSUED SECT. 
1 


ITEM 
NO. 


DWG NO /PART NO 


DESCRIPTION 


1 


D-UA-MNCDI-0-J? 


MNCDI UNIT ASSY 


1 
























2 


MPw595 


PRINT SET MNCDI 


1 
























3 


AA-D572-TC 


WORKING WITH MINC DEVICE 


1 


















































































































































































































































































































































































































































































































































































































TITLE 

SHIP LIST MNCDI 


ASSY NO. 

/ 


SIZE 

A 


CODE 

PL 


NUMBER 

MNCDI-J8-SH 


REV 


ECO NO. 


SHEET 1 OF 1 


DIST 1 II 



DEC FORM 
OR A n% 



0 - 0 - IQDNW 



mil 




SEE NOTE 2 



H/kNDLE 1M DOWN POSlTtOKI 



NOTES 



f. ITEM*II IS PUT ON BY AUGNINIGTHE RIGHT 
HAUD EDGE OF OECAL UP AGAINST MOLES 
AMD BOTTOM EDGE JUST ABOVE IV\0UMT»W6 
HOLE. 

2. ITE»A IS PUT CM Si AUGNIKJGTME TOP 
EDGE AfJD RIGHT HAMO EDGE EVEK) WITH 
THE TOP EDGE AMD RIGHT HAMD EDGE OF 
ITEM. *6. 

3. usikjg ite^a*i^add one drop to each 
location;. 
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X.O GENERAL 

.1.1 SCOPE 



This document describes the procedures for the Installation 
and field acceptance of the MNCDI (Digital Input) option for 
the MINC-ll System. This procedure will be used for in-house 
FA&T, field add-on and new system installation, and periodic 
verification testing. 



1.2 EQUIPMENT 

MINC-11 
MNCDI 
MNCOI-TA 
BC08S 

7014153-6-0 

1.3 DOCUMENTATION 

MA I NDBC - 1 1 - 0 VM N9 - A 
A-SP-MNCDI-0-2 
MP00595 
AA-D572A-TC 

2.0 INSTALLATION 



System 

Digital Input Option 
Test Module (optional) 
Wrap-Around Cable (optional) 
I/O Connector 



Diagnostic Program 

MNCDI Engineering Specification 

Print Set 

"Working With MINC Devices" 



2.1 INITIAL SET-UP 

The address and vector switches on the MNCDI board must be 
set properly as indicated in the manual "Working With MINC 
Devices " , 

2.2 LOCATION 

The MNCDI may be inserted into any of the 8 possible MINC 
slots. However, if the MINC-11 System includes an MNCAD A/D 
converter, then the MNCDI should be installed to the right of 
the MNCAD (but not necessarily adjacent to it) . 

2 . 3 TEST MODULE 

If the MNCDI-TA test module is available it should be plugged 
into the I/O connector fingers on the top of the MNCDI. If • 
no test module is available plug the standard I/O connector 
into the fingers. 

2.4 POWER UP 

All other options to be tested and any of their test modules 
should be mounted in the system. Power may then be applied. 
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3.0 ACCEPTANCE 

The bv^ld line is the preferred path in the flow diagram. it is the 
only path to follow for in-house FA6T. 
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Refer to the diagnostic documentation for instructions on loading 
the diagnostic. Start at location 200. Location 204 is used for 
restarting after a program halt. 

Follow the type out concerning front panel switch settings. The 
diagnostic will type out the current (old) software switch register 
and wait for the operator to type in a new value. Switch register 
functions are described in the documentation. Simply type a 
carriage return to leave the switch register unchanged. 

3.1 LOGIC TEST 

The diagnostic will type a menu of tests. Select the "LOGIC 
TEST". This test checks as much of the control logic and data 
paths as possible without making external connections. At 
the start of the logic test the program will type out the 
number of MNCDI modules detected on the MINC System. All 
modules will be tested unless this feature is inhibited (see 
the diagnostic documentation) . No errors are allowable for 
MNCDI acceptance. 

3.2 WRAP-AROUND LOGIC AND DATA TEST 

When the diagnostic types a menu of tests, select the "WRAP- 
AROUND LOGIC AND DATA TEST". This test incorporates all of 
the logxc test and, in addition, thoroughly checks the digital 
input paths and handshaking signals with the MNCDO digital 
output module . 

The MNCDI-TA and MNCDO-TA test modules should already be 
installed in their respective options. The BC08S cable must 
be connected from one test module to the other, connecting 
like pin numbers of each connector. 

Be sure to observe the proper switch positions on the front 
panel of each module, as specified by the type-out. 

If the MNCDI passes this test, acceptance is completed. If it 
fails a logic test repair or replace the MNCDI using establish 
ed procedures. If one of the wrap-around data tests is failed 
section 3.3 may be performed to determine if the failure is in 
the MNCDI as opposed to the cable or MNCDO. 

3.3 TYPEOUT LOOP FOR INPUT DWARF SWITCHES 

This loop allows verification of the cable connector input 
(Jl) without the use of a MNCDO. When a push-button on the 
test module is depressed, the program reads the switch pack 
on the test module through the MNCDI and displays the value 
in octal and binary. By changing the switch positions on the 
test module and again depressing the button, a new data pattern 
is read by the program. All sixteen data lines can th^s be 
checked by changing the switch positions. The push-button 
utilizes the strobe input. 
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1.0 GENERAL 



1 . 1 Scope 



This document describes the procedures for the installation 
and field acceptance of the MNCAA (4 Channel D/A Converter) 
option for the MINC-11 System. This procedure will be used 
for in-house FA&T, field add-on and new system installation, 
and periodic verification testing. 



1.2 Equipment 

MINC-11 
MNCAA-TA 
7014153-3-0 
Re f erence 

1.3 Documentation 

MAIN DLC-ll-DVMND-A 

MP00590 

AA-D572A-TC 



System 

Test Module (optional) 
I/O Connector 

Precision Digital Voltage Meter 



Diagnostic Program 
Print Set 

Working with MINC Devices 
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Table of Contonta 



l.O General 

1.1 Scope 

1.2 Equipment 

1.3 Documentation 

1.4 Flow Diagram 

2.0 Installation 



2.1 
2.2 
2.3 
2.4 
2. S 



Address 
Location 
Test Module 
Power Up 
Diagnostics 



3.0 Acceptance With Test Module 

3.1 General Infornation 

3.2 Logic Test 

3.3 Output Test 

3.4 Ramp Test 

3.5 Calibration Test 

3.6 Dynamic Test 

4.0 Acceptance Without Test Module 
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1.4 Plow Diagram 
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2.2 Location 

The MNCAA is considered a digital option and can be inserted 
into any of the 8 available MINC slots. Up to 8 MNCAA optiom 
can be plugged into the MiNC-11 system. With power off inseri 
the MNCAA option into the selected slot. 

If any MNCAD option is in the MXNC-11 system then the MNCAA 
option must be inserted to the right of the MNCAD option. 

2.3 Test Module 

If the MNCAA test module Js available, it should be plugqod 
into the I/O connector fingers on the top of the MNCAAi at 
this point before power to the MXNC-11 is applied. 

2.3.1 No Test module 

If no test module is available, plug the standard I/O 
connector into the I/O fingers. 

2.4 Power Up 

All other options to be tested and any of their testmodules 
should be mounted in the system, then power may be applied. 

2.5 Diagnostics 

The MNCAA Diagnostic (DVMND-a) should now be loaded into 
memory (refer MAINDECll-DvMND-A) . There are 2 starting loca- 
tions. Starting location 200 is used for initial start up, 
and location 204 is used for restarting program after « halt. 
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3.0 XNSTALLATXOM 
3.1 Address 



m« four DAC addrssiss ere selected throu9h the single switch 
IMiett mounted on the PC board and accessable through the 
component side cover. 

The four addresses are consecutive and are set by selecting 
the frist address on the 10 position switch pack. Each 
rewainlng address Is always 2 octals higher than the previous 
address* 

Base Address I 

DAGO Octal Address ITHXYG 
DACl Octal Address 17WXY2 
DAC2 Octal Address I7wxy4 
DAC3 Octal Address ITWXVe 

Select and set the Base Address, refer to decal on component 
side cover. 

Address 



BIT 



10 



II 



] 



Oa B B B B B BBI 
^-=3 — cr:'*^ — ^ -' — [i.. 
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ACCEPTANCE 

3.1 General Information 

Upon loading the diagnostic and starting at 200, the diagnos- 
tic will type out the old software switch register and what 
the new software switch register should be. Refer to DVMND-A 
for explanation of software switches. After Inputting the 
desired switch settings and pressing a carriage return Ihe 
program will then type the following menui 

L • LOGIC TEST 

R - RAMP OUTPUT Tl'ST 

S - STATIC CALIBRATION TEST 

D • DYNAMIC CALIBRATION TEST 

B - BASE ADDRESS CHANGE 

0 • OUTPUT OWARD LED LOOP 

G - GET NEW SWITCH REGISTER VALUE 

H - HELP THE OPERATOR AND RETYPE THIS LIST 

A CNTRL c is used to abort the run of any of the above tests 
and get the user back to the statement "Type the Test 
Character" then depress "return key". 

A CNTRL C is used at any time during the running of a test to 
change the software switch register. 

3 . 2 Log 1 c Te s t 

Type "L" to start the Logic Test. The following message 
will be typed t 

PROGRAM DETECTED "X" MNCAA(D/A)*S 

At this point X will be a numeric value from I to 8 de|i«nding 
on how many MNCAAs are in the MNC-ll system. If no errors 
are detected then the following will be typedi 

END PASS i A I TOTAL ERROR COUNT - Y 
A - Pass Number 
Y - Total Errors Detected 
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A minimum of 10 passes should be run to ensure that the 
Logic section of the MNCAA is working properly. , 



3.3 Output Test 

Upon completion of Logic Test type a CNTRL C. 



The following 



iR/«ssage will then by typed outt 

"TYPE THE "TEST CHARACTER" THEM OERRESS "RETURN KEY" 



3.3.1 



Type "O" and carriage return. Thi^ will check out 
the 4 data bits of DAC3 that are brought out to the 

I/O converter. 

There are 6 LED's mounted on top the MNCAA module. 
See Figure 1 below. 

3 
2 



DAC 3 


O 


DAC 2 


0 


DACl 


0 


DAC 0 


0 


GND 


0 


GMD 


boo 



o 
o 



o 
o 

o 
o 



ure 1 



bit 0 H 

— ' 

% 
1 

bit 0 L 

test module 



3.3.2 The diagnostic will turn Bit 0 L Off and Bit 0 H on. 

The program will then go to Bit 1 then 2 then 3 and 
then repeat iteelf. After running this test and 
insuring the 4 data bits High and Low are working 
properly^ type CNTRL C. 

Ramp Test 

Type "R" and carriage return. The program is now ready to 
run the Hamp Output Loop. 

3.4.1 Set all front panel switches, large knob to 5 and 
small knob to -»-. 
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3.4.8 



Set all front panel switches; large knob to "5"» small 
knob to "+". 



3.^ Calibration Test 

After completing the ramp test to insure that all channels 
are working properly, type a "CNTRL C". Type a "S" carriage 
return in response to the question type on the terminal. 

This test loads the octal nuiAber generated in the software 
«iritch register, by use of CNTRL G, into the 4 D/A's. To 
monitor the O/A output range use a five digit DVM , (refer to 
i^igure 1 for proper connection to DAC outputs) , to measure 
the DAC output. 

NOTEi All voltages monitored ftt teat jack on test module (if 
test module is not available refer to Table 1 for 
pin assesment) . 

$.5.1 To adjust the D/A converter, type CNTRL G , then type 
the appropriate octal number as shown in Table 2 and 
adjust the proper potentiometer to feho desired voltage 
as shown. 
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3.4.2 The program generates a ♦ 5 volt ramp on all four 

D/A's. To observe the ramp connect an oscilloscope 
to DAC0 (yellow plug) and the gnd strap to gnd (black 
plug) . The ramp should look as shown - 



— A 


0 






repeat this step for OACl, DAC2, and DAC3. 



3.4.3 Set large knob to "2.5" small knob to repeat 
3.4.2. The ramp should look as shown. 



- ■ +2.5 
3.4.4 Set large know to "10" small knob to "t- repeat 3.4.2. 
The ranp ahould look as shown. 

♦!© 



3,4.5 Set large knob to 
Repeat 3.4.2 




-10 



"0-5", set small knob to 



The ramp. ehould look a a shown. 
^ ^5 



3.4.6 $et large knob* to "O-IO". Set small knob to •♦". 

Repeat 3.4.2. The ramp should look as shown. 

— flO 



3.4.7 Example of a bad ramp. 



Not all bits switching 



I I BflBd ■ 



ladt slow setting time 
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TABLE 1 



Signal Name 
DAC 0 

Analog Gnd 
DAC 1 

Analog Gnd 
DAC 2 

Analog Gnd 
DAC 3 

Analog Gnd 
Bit 0 H 

Logic Gnd 
Bit 1 H 
Logic Gnd 
Bit 2 H 
Logic Gnd 
Bit 3 H 
Logic Gnd 
Bit 0 L 
Logic Gnd 
Bit 1 L 
Logic Gnd 
Bit 2 L 
Bit 3L 
-15T 
+ 15T 
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10 
11 
12 
13 
14 
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19 
20 
21 
22 
23 
24 
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Gain 



LOAD 
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The output should be adjusted to the desired voltage with 
a tolerance better than + ImV. 

3.6 Dynamic Test 

After completing the Calibration Test type a "CNTRL C". Type 
"D" carriage return in response to the question typed on the 
terminal . 

3.6.1 This test checks for settling errors of the 4 D/A ' s . 

3.6.2 Type "CNTRLG" - type 7777 in response to question 
and then a carriage return. 

3.6.3 Connect an oscilloscope to the output of the D/A ' s 
(refer to Figure 1) . 

3.6.4 The output signal should be switching from -5.12V to 
+5. 12V. 
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[5] REF ADO OUT CONT L [3y^] - 



[|]REFCLKH[3,5]- 



74LS393 

IQB 
10 C 
iQD 

!A 2QA 
2QB 
2QC 
200 
ICL 2CL 



in 



10 



12 



4. 

n 



OC 
74S373 
07 p7 



05 
04 
06 
03 
08 
01 
02 



R5 
R4 
R6 
R3 
R8 
RI 
R2 



EN 



13 



OC 
74S373 
07 E46 R7 



05 
04 
D6 
03 
08 
01 
02 



EN 



R5 
R4 
R6 
R3 
R8 
RI 
R2 



OC 
74S373 
E29 



[5] REF ADD OUT CONT L [3/2] - 



R2 
22 



[3] MUX A I H [6/2,7/2] 

H I 

^-AA/\r5 [3] MUX A2 H [«^2 ,7/ 2 ] 

[3] MUX A3 H [6/2 ,7/2] 
- [3] MUX A4 H [<^2 ,7/2 ] 



R2 
6 22 5 



RI 

2 22 I 



R2 
22 



-ViAr-:^ [3] MUX A5 H [6/2,7/2 ] 

-^-Wr^ [3] MUX A6 H [6/2 ,7/2 ] 



r 



R3 
22 

O — AAAr- 



I 9^' 
L 



i—\c 



.[3] MUX A7H [6/2,7/2] 



SEE NOTE 7 



feJOO00H[3]- 
[6j 00 01 H[3]- 
E5] DO02H[3]- 
H t)0 03 H [3] - 
fe] 00 04 H [3] - 
© 00 05 H [3] - 
[6] DO 06 H [3] - 
©DO 07H[3]- 

[4] DATA LAT L [3^,4] - 



C73 DO 08 H [3] - 
[tJ do 09 H [3] - 
CtJdo I0h[3]- 
Dr] DO II H [3] - 
C73DO 12 hM- 
Crl CO 13 H [3]- 
K DO |4H[3]- 
[7] DO 15 H [3]- 



[4] DATA LAT L [i/2,4] - 



3 


OC 
74S373 

01 RI 

06 R6 

02 R2 

03 R3 

04 R4 

07 R7 

08 R8 

05 R5 
EN 


2 


14 


15 


' 4 


5 


7 


6 


8 


9 


17 


16 


18 


19 


13 


12 







- [3] LAT 

- [3] LAT 
[3] LAT 
[3] LAT 

- [3] LAT 
[3] LAT 
[3] LAT 

-[3] LAT 



000 H [2 

001 H[2[ 

002 Hp 

003 H [2' 
L-j— 004 H [2' 
[3] LAT 005 H [2" 
[3] LAT 006 H [2 

007 H [2 



14 


OC 
74S373 

06 E70 R6 

01 RI 
08 R8 

07 R7 

04 R4 

05 R5 

02 R2 

03 R3 
EN 


15 


3 


2 


18 


19 


17 


16 


8 


9 


13 


12 


4 


5 


7 


6 







- [3] LAT 

- [3] LAT 

- [3] LAT 

- [3] LAT 
[3] LAT 
[3] LAT 

- [3] LAT 

- [3] LAT 



008 H [2; 

009 H [2^ 
DI0h[2^ 
Oil h[2_ 
DI2HC2; 
0I3h[2; 
0 I 4 H [2] 
015 H[2] 



+5VCR 




[3] PAR ERR INO H [4] 



14 



hi 



CHK j CHANGS NO. f REV 



32 K 16 BIT MOS MEM 



T 



SIZ£CC0E 

D CS 



M8044-0- 

r l'l r I I I I 



1 



BEV. 

B 

□I 



M Mffr M TM SMS ICR THi MMMMCTin OK Ma 

— swinaurwi 



[5] PUF2 H [4/3] 



C23w7BnrH[4] M^i^ 



C230COKLC4] — ^;;;^V3. 



(43 0«ri CYC END 



74S02\J3. 

[2]WTBTLC4,5] 



SEE NOTE 4- 



± E2 



[5] PLUP2 H [4/5] 



0 I 
74S74 



[2]SYNCHGV5] ^C 0^ 

lW 1 



[4]0ATI REQ l[5/2] 



[2] SyNC2 H [4,5/2] - 



. 0' ^ 9 9 11 W OATO REO L [s] 

0 I ^8 ' ^ 



(2] SYNC H [4/3] *J 

(4] DATO CYC END L [4] 



> 
74S74 

^'^ 9 
C 0^ 



[2] AI7HM 

[2] wwpAie H [4] 

C23DALI5H [4,7] 

Hdalmh C3,v3 

[2JDALI3H [3,4,7J 

[2] EXT REF H (4] 
[2]BANKSEL7HKI 




^ 18640 \l4. 
C2]SYNCH[4/5J EI3^ 



[5] 0L4 L [4] L^J— 7^ ^ 

[5] INT REF L [4,5/5] ^ ^ 



[5]PLUP2H[4/i] 



D 1^61. 
74S74 
EI2 5 

c 03: 



Aj0 



0 I ri: 

74S74 
EI2 3 



[2]DAL^0H [4,6]- 



[3] PAR ERRINO h[4] - 



[2] SYNC L [3/2.4] - 
[4] DATA LAT L [3/2^4] - 



74LS75 
EI6 



00 



R0(l) 

01 Ri(i) 

Rl^ 

02 R2(0 



R2(i20-^ 



03 R3(i; 



ENBt ENB2 



[4] DATA LAT L [3/2,4] 



"""T^V^ [^3 DATO CYC END l[4] 



8640W3__ 



[4] DAT I CYC END l[4] 



[4]lATA00 H[5] 
[4]LATA00 L[5] 

[4] LAT R0 SEL L [S] 

[4] LAT R0 SEL H [s] 

[4] PAR ERR H [2] 



[4] PLUP I H [5] 



I 

is 

00 



§0 



32 K 16 BIT MOS MEM 



T 



Dies 



M8044-0H 
n I I 1 M I 



6 



s 



i 



PwyoTY » Dwnjit EquwMtMr c 

SMMX MOT H WMXUCZS CK C:»I0 Ca U9D M VMHOU 
Oil M rMT AS 7>t IMIS X« 7>« MAMUmCnM Oi IMA 



£1 i-e^frgeW^ 



74L S240 I [5] PLUP 2 H [4/3] 



(19) 



74S74-0I 
[l] REF CLK H [3^6] " 



[5] DL9 H [5/2] ^3^ ^^!'^ 

[5]DL6L[5/2] r~ 

[5] IHT REF H [5/2] ' ' ^ 



[5]REFREQl[5] i9_f< ^ ^ 

[4]'S^TIREQL[5/2J=^^^5>^ 
[4]0ATOREQl[5]- ^ 



E2I 



'13 



74LS240 




-[5]REFREQl[5] 



[5] DL2 H [5] - 



74S74-0I 



[5] LOCK OUT L [5/2] - 



0 I 

£21 
C 0 



74S240 

El^--^ 




- [5] INT REF L [4,5/5] 



J4LS240 
16 




-[5]DL2l[5] 



J|^^5)2 [5] INT REF H [5/2] 



[5]0L3H[5] 



- [5] ROW ADO INK L [5] 



'0) 

74LS240 
Vl9) 




74LS240 

< E5j^>-i5 [5]0LT3H[5] 




[5]0L6 l[5/2]- 



74S22\v6_ 
EI9 



RI8 ^ 
19.6 \Y. 

-vw 



-rSVCR 



1 *% 4aa 



74|22 1 vw 



+5VCR 
< R2I 

. 74S240 f '^7 



220 PT 
i 1% 




-[5]DL2h[5] 
-[5]DL3h[5] 



-[5]0L5Hr5l 
-[5]0L6h[4XI 



I I2 »4 3 13 4 5 tl le 10 

7 I 15/ 200 NS DEL. LINE V7 

I ^ " 20NS TAP y 

Ti p 



-[5]DL7M[5] 

-[5]0L9h[5/2] 

s^4LS240 



74LS240 




• [5] 0L4L[4] 



T 



-[5]OL0h[5/3] 




14 



(I) 

[5]0L4H[5] 



• [5] LOCK OUT L [VQ 



i' 



R22 
215 



[5]DL7H[5] ''-^^—^ 



[5]DL9H[5y2] ^T"^ J 

SEE NOTE 2 —^[5] RPlY EN L [2,5] ^ 




ID 

- [5] DLI0 H [5] 
[5] 0L5 H [5] — 



[4] LAT A00 L [5] ^748^8 

[2]wTBTl[4.5] 



74S240 




O 

[2] SYNC 2 H [4,5/2] ^ 

[4] PLUP I H [5] - 

[5] OATO RPLY CLK.il [s] 

[2] SYNC 2 H Q»,5/2] 



[5] RPLY L [2/5] 

[4] LAT A00 H [5] Jl^^ 

[5]RPL> h[2] 

[5] DL 0 H [s/2] «-|4f;;^ 8 

[4] DATI REQ L [V2] ^^tf " )^ 

[5] INT REF L [4,5/5] ^ 



^^37^3 3«^^4 QQ ^TBT 0 l[$^] 



[5]0L6h[4,5] 



C5]DL5L[5] 

74S240 

[5]DLT 5H[5] 



- [5] DL6 L [S/S] 




s^4LS240 
.9 




- [5] DATO RPLY CLK H [5] 



[5] 0L2 L [5] ^ 

[5] DL5 L [5] ^eS' ROW ADD OUT CONT H [3] 

[5] ROW ADO INH L [5] T-Q ^ 



[4] LAT R0 SEL L [s] - 



[5] INT REF L [4,5/5] - 



[5J JLT 5 H [5] - 



^3?y6 — 525^ 



[5] INT REF L [4,5/5] pc£li 

- [5] CAS 0 L [6/2] 



\74S3K3_ 



4 R7 



10 "® 

7jjf37Vj \Jlj, [-53 CAS I L [7/2] 



^^74S3Kll 
[4]LAT R0SELH[5] ^^-Ctll^ 



[5] DL 0 H [5/3) 

[5]0LT3H[5] 















^6 





-[5]RAS0l[6,7] 



r n M . 74LSI0 

'-jWV [5] COL ADD OUT CONT L [3] 

[5] INT REF L [4,5/5] \ _J^ ^ 



1^ 

00 



[5] LOCK OUT L [5/2] 



[5] INT REF H [5/2] 

R7 

224 _ _ _ -, 

->WV-i [5] RAS I L [6,7] 



|^S37V6 ^ ^ ^2 



CHK } c-ANGS Na [ asy. 



32K 16 BIT MOS MEM 



i SHEET 5 OP 7 



d|cS| M8044--0-t 
r-l I I I I EE 



nev. 

B 



1 '^'IL 



TtTii rrfiTirt'i rmfiii iiiii nrnnnr ti mm i i 

C* 'N **KT M TUt tm TMI tMMUMCTVM OK SMC 



[2] DAL 00H [4,6] 1 [2] OAtaiM [3»6] 



JWTBT0L[€^)- 



[3] MUX Ai H [6/2,7/2] - 
[3] MUX A2H [61/2,7/2!]- 
[3] MUX A3H[e/2,7/2]- 
[3] MUX A4 H [€i^,7/2]- 
[3]MUXA5H[eA2»7/2]- 
[3] MUX A6H [6^,7/2] - 
[3JMUX A7 H [6/2,7/2]- 



[s]RASIL[6,7]- 
[5] CAS 0L [6/2]- 



[5] WTBT0l[6/2]- 



[3] MUX A I H 0/2,7/2]- 
[3] MUX A2 H [6/2,7/2]- 
L3]mUXA3h[6/2;7/2]- 
[3] MUXA4li 
[3] MUX AS t 
[3] MUX A6 1^ 
[3] MUX A7 I' 



I H [6/2,7/2]- 

>H[6/fe;z/sJ- 

5H[6^;7/2]- 
rH [6/127/2]- 



Loj MM* V u J- 
[5lCAS0L[6/2]- 



l^ 



BtT0 



13 



£26 



B1T0 



[2]OAL02H[3,6]- 



BIT I 



£24 



• [6] 00 00 H [33 • [6] 00 0 1 M [3] 



OOoAL03hC3^] 1 [2] DAL 04 H [3^6] 



BIT 2 



£32 



BIT2 

V — ^ 



BIT 3 



£30 



BIT3 

V — V 



-[6]OO02M[3] 



[2] DAL 05 N [3,6] < 



BIT 4 



n 



£38 



BIT 4 



- [6] DO03 11 GO ' Dd 00 04 M [3] 



[2]OAL06Mr3,6]- 



£37 



BITS 



£36 



BITS 

"V — ^ 



[2]OAL07m[3,6]- 



£44 



BIT6 



n 



£43 



BIT6 

-n — rr 



• [6] 00 05 H [3] 



£42 



BIT 7 



TT 



SEE NOTE k; 



£41 



BIT? 

-n — rr 



-[6]OO0eM( 



« [6] 00 07 H [3] 



VCCI — £26,£27,E32,B33,£38,£39,£43,E44, £55,E56,£6I,£62,£67,E68,£73,£74 
VCC2 — £24, £25,£30,£3 1 , £36,£37,£4I« £42, £53,E54,£59, £60, £65,£66,£ 7 1, £ 72 

+5VNCR-E I , £8 ,£9, E I5,£I6,£45,£5I,£52,E57,£58,£63,£64,£69,£70 
4-5VGR — £3 THRU £7^ £10 THRU £i4,EI7 THRU £23,E26,£29,£35,E40,£46 



3 



32 K 16 BIT MOS MEM 



6 0» 7 



0 CS M8044~0^ 



IRfV. 
B 



T 



' ' ' ' t » t I rr 



\jttL. 



SMMLMorHUMteeuoL 

W M M«r AS TM BASS fOt Tl 

ormMw 



[2] DAL 08 H [3,7] — 
[5] WTBT I L [7/2] 



[3] MUX A I 
[3] MUX A2 
[3] MUX A3 
[3] MUX A4 
[3^ MUX AS 
[3] MUX A6 
[3] MUX A7 



H [6/2,7/2] ■ 
h[6/!2,7/2] ■ 
H [6/2,7/2] ■ 
h[6/!2,7/2] - 
H[6/fe,7/2] . 
H [6/2,7/2] ■ 
H [6/2,7/2] ■ 



[5] RAS I L [6,7] 
[5] CAS I L [7/2] ■ 



|5]wTBTIl[7/2] 



[3] MUX A I H [6/2,7/2] - 
[3] MUX A2 H [6/2,7/2] - 
[3] MUX A3 H [6/2,7/2] - 
[3] MUX A4H [6/6,7/2] - 
[3] MUX A5K [6/2,7/2] - 
[3] MUX A6H [6/2,7/2]- 
[3] MUX A7 H [6/2,7/2] - 



[5] RAS 0L [6,7]- 
[5] CAS I L [7/2] - 



[2] OAL 09 H [3,7] 

IT 



errs 



[2]OALI0h[Vj 



BITS 



in 



BITS 



-[7] 00 08 H [3] 



[2]0ALIIH[3,7] 

r 



err i0 
— 7 



en 10 

Tj — n- 



-[7] DO 09 H [3] 



[2] DAL 12 H [3,7]- 



E60 



BTT II 



E59 



-[7] 00 10 H [3] 



[2]0AL 13 H [3,4,71- 

E 



BIT 12 

"^J — V 



-[7] DO II H [3] I [7] DO 12 H [3] 



[2]DALI4H[V,7]- 



E66 



BET 13 



BIT 13 





[2] OAL 15 H [4,7]- 



E74 



BH 14 



BIT 14 



n 



' [7] DO 13 H [3] 



E72 



BIT 15 



-n — rr 



BIT IS 
-9— w 



-[7] DO 14 H [3] 



SEE NOTE 10 



-[7] DO 15 H [3] 



VCCI — E26,E27,E32,E33,E38,E39,E43,E44, E55,E56,E6I,E62,E67,E68,E73,E74 
VCC2 — E24,E25,E30,E3I,E38,E37,E4I,E42, E53.E54,E59,E60,E65,E66,E7 1, E72 

+5VNCR — El, E8,E9, Er5,EI6,E45,E5l,E52,E57,E58,E63,E64,E69,E70 
+ 5VCR — E3 THRU E7 , Ei0 THRU EI4,EI7 THRU E23, E2d,E29,E35,E40,E46 
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AND IS SUBJECT TO CHANGE WITHOUT NOTICE. DIGITAL EQUIPMENT 
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UNIT VARIATION 
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PRINT SET 
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Print Set 
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Corporation 

PRINT SET ORDER i;C. 
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Br.Vll-A 



SHEET I Of 



DRN. 
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DATE 
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X. 
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TC 


NUMBER 
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QUANTITY & 
VARIATION 



OESCRimON 



Z5 0^5£a 



DWG^AflT NO. 



UNLESS OTHERWISE SPEClPtED DIMENSIONS ARE IN (NCHES 



CLASS OF 


NOMINAL 


DIMENSION RANGE INCHtS 
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OVCM 

ol 


12 


1.2 


4.0 
TO 

13.0 


130 
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TO 
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MEDIUM CZ3 


1X0* 


i-ooi 


tjoia 








EPEFERRED en 


1.012 
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mi 
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TITLE M8012 — TERM BOOT AND DIAGNOSTIC BOARD 



1 .0 



GENERAL DESCRIPTION 

1.1 DESCRIPTION 

THE M8012 TERMINATORr HOOTSTfvAP ANU DIAGNOSTIC BOARD 
IS A QUAD HEIGHT MODULE WHICH INTERF'ACES WITH THE 
LSI-11 BUS* IT PROVIDES THE FOLLOWING FEATURES I 

A> ROM SPACE FOR BOOTSTRAP/DIAGNOSTIC AND 

OTHER PROGRAMS. 

B> A 12 BIT READABLE SWITCH REGISTER 

C) A 16 BIT READ WRITE REGISTER 

D) A PROGRAMABLE RTC ENABLE 

E) A POWER OK LED 

F> A 4 LED DISPLAY REGISTER 

C) RESTART AND HALT SWITCHES 

H) 120 OHM LSI-U BUS TERMINATION 

1.2 POWER REQUIREMENTS 

TYPICAL MAX 

^5 VOLTS 1,25 1.6 AMPS 

+12 VOLTS 0.05 0.07 AMPS 

NOTE*. POWER MUST BE ADDED FOR ANY 
ROMS USED. 
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TITLE M8012 TERM r«001 AND HI AGNOSTIC KOARD 



2 . 1 ROM 

THE h80l2 PROVIDES 2K WORDS OF MASKED ROM SOCKETS 
FOR BOOTSTRAPS AND DIAGNOSTICS WITH PADS FOR 
AN ADDITIONAL 2K WORDS FOR FUTURE USE. 

IT ALSO PROVIDES SOCKETS FOR 4 2708 EPROMS ( >K WORDS) 
AND PADS FOR 16 8316E/2716 <16K WORDS) ROM/EPROM. THESE 
PADS MAV BE USED FOR 2708 EPROMS <8K WORDS) BY CHANGING 
JUMPERS AND SUPPLYING -5 VOLT POWER THRU PINS CB2 AND 
DB2 . 

THE Me013-YA PROVIDES SOCKETS FOR THE ADDITIONAL 
2K OF BOOT/DIACNOSHC ROMS AND FOR THE PROGRAM 
ROM/EPROM. 



2.2 hOh PAGES 

ALL ROM IS ACCESED IN A lAGED FORMAT OF 2 128 WORD 
PAGES AT THE FOLLOWING BUS ADDRESSES 



173000 10 17.<37/ 
173400 TO 173777 



i.uw r-AUE 

HIGH PAGE 



DEC FORM NO EN-01022-1C-N370-(3SU 
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SHEET 
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REV 



SHEET JL- OF 




CONTINUATION SHEET 



TITLE MOOl? 



TERM BOOT AND DIAGNOSTIC DOARD 



TO CONTROL MAPPING OF THESE PAGfeS INTO PHYSICAL RON 
ADDRESSES A PAGE CONTROL REGISTER IS US|:ti 
AT BUS ADDRESS i 77520. THIS REGISTER IS UQRD 
OR BYTE ADDRESSABLE AND MAY BY READ OR WRITTEN 
AND IS CLEARED UPON THE NEGATION OF BDCOK* 

THE PHYSICAL ROM ADDRESS IS GENERATED BY LATCHING 
DAL1-DAL7 AT SYNC AS A0-A6 AND USING THf LOW OR 
HIGH BYTE OF THE PAGE REGISTER (DEPENDING IF BUS ADDRESS 
IS IN LOU OR HIGH PAGE) AS A7--A14« TWO ROMS ARE ACCES^P 
AT A TTMF-» ONE AS LOW BYTE AND ONE AS HIGH BYTE. 

NOTE THAT ANY PAGE IN PHYSICAL ROM MAY BE ACCESSED 
THROUGH THE LOW OR HIGH BUS PAGE. 

IF THE BUS ADDREGS ir» DLIUEENI 



173000 AND 173377 
ROM ADR=SObRCE 



173400 AND 173777 
ROM At»R«SOURCE 



AO* 


DALl 


(LATCHED) 


AO* 


DALl (LATCHED) 


Al« 


DAL 2 




Al« 


DAL 2 


• 


A2» 


DAL3 




A2» 


DAL 3 


• 


A3« 


DAL 4 


• 


A3" 


DAL 4 


• 


A4« 


DAL 5 


• 


A4« 


DAL 5 




A5« 


DAL6 




AS- 


DAL 6 


• 


A6» 


DAL 7 




A6« 


DAL7 




A7« 


BITO 


(PAGE REG) 


A7- 


BITS (PAGE REO) 


A8a 


blTl 




A8" 


BIT9 


• 


A9» 


BIT2 




A9- 


BITIO 




A10= 


BIT3 




Ai0« 


BITU 


• 


All* 


BIT4 




All" 


BIT12 


• 


A12« 


BITS 


■ 


A12" 


BXT13 


• 


A13« 


BI16 


■ 


A13» 


BXTI4 


■ 


A14* 


BIT7 




A14« 


BIT15 




WHERE 


PHYSICAL ROM ADDRESi) 


BIT* 


SOURCE 
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TITUM8012 — TERH BOOT AND DIAGNOSTIC BOARD 



3.0 



bev;ent clamp (real time clock disable) 

3.1 GENERAL 



A SINGLE BIT WRITE ONLY REGISTER CLAMPS BEVENTL LOW 
WHEN CLEARED. THIS ALLOWS PROGRAM CONTROL OF THE 
U6I-11 LINE TIME CLOCK FUNCTION. REGISTER 18 CLEARED 
UPON NEGATION OF BDCOh . THE M8012 MODULE MUST 
BE LOCATED IN THE BACKPLANE PROMIDINO BEVENT FOR 
PROPER OPERATION OF THIS FUNCTION. IT HAY BE DISABLED 
BY SWITCH SELECTION. SWITCH *S OF E21 
DISABLES THIS FUNCTION WHEN OFF. 



ADDRESS 



177546 BIT 6 



BEVENT CLAMPED WHEN CLEAR 
(RTC OFF) 



MAINTENANCE REGISTERS 



4.1 



READ WRITE REGISTER 



A SIXTEEN BIT READ WRITE REGISTER IS PROVIDED 

AT ADDRESS 177522 FOR DIAGNOSTICS. THE REGISTER IS WORD 

OR BYTE ADORESABLE AND IS CLEARED UPON NEGATION 

OF BDCOK. 



4.2 



DISPLAY REGISTER 



A 4 BIT WRITE ONLY REGISTER AT ADDRESS 177524 
CONTROLS A 4 LED EDGE MOUNTED RED DISPLAY USED FOR 
DIAGNOSTICS. 

BITS 0-3 CORESPOND TO 01 TO D4 WITH A SET BIT 
TURNING THE RESPECTIVE LED OFF. THE REGISTER IS 
CLEARED (ALL LEDS ON) UPON NEGATION OF BDCOK* 



4*3 



SWITCH REGISTER 



A 12 BIT READ ONLY REGISTER AT ADDRESS 177524 
IS USED FOR MAINTENANCE AND SYSTEM CONFIGURATION 
(BITS 0-11). NOTE THAT THIS ADDRESS IS SHARED WITH 
THE DISPLAY REGISTER. E15 8WITCES 1-8 
CORESPOND TO BITS 0-7 AND E21 SWITCHES 1-4 
CORESPOND TO BITS 8-11 WITH A ON SWITCH 
READ AS A 1 AND AN OFF SWITCH AS A 0« 
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TITLE 



M8012 — TERM BOOT AND DIAGNOSTIC BOARD 



5.0 



6*0 



TERMINATION/PINOUT 

ALL BUS LINES ARE TERMINATED BY A RESISTOR NETWORK 
OF 180 OHMS TO +5 AND 390 OHMS TO GND. 

THE PINOUT AND BUS DRIVER/RECEIVER CHARACTERISTICS 
COMPLY WITH THE LSI-U BUS SPECIFICATION (DEC STD-IAO) 



POWER OK LEDf RESTART AND HALT SWITCHES 

A GREEN EDGE MOUNTED POWER OK LED IS PROVIDED AND 
IS LIGHTED WHEN +12 IS GREATER THAN 10 VOLTS AND 
+5 IS GREATER THAN 4V VOLTS. 

A EDGE MOUNTED SWITCH (82) REBOOTS THE SYSTEM BY 
DEASSERTING BDCOK FOR A NOMINAL 2 USEC WHEN IT 
IS CYCLED BACK AND FORTH ONCE. A SECOND EDGE MOUNTED 
SWITH ^Sl) ASSERTS BHALT WHEN POSITIONED WITH ITS 
LEVER AWAY FROM THE LED DISPLAY. 



7.0 



8.0 



ROH CODE 



SEE DIACNOSriC ENGINEERING DESIGN PLAN FOR THE 
BDVll-AA DIAGNOSTIC ROM* DIAGNOSTIC RETRIVAL NUMBER 
HP-046-10-S58 FOR BOO I STRAPS/DIAGNOSTICS AND 
RESTRICTIONS ON EPROM AND PROGRAM ROM CODE 



TEST POINTS 

TIP JACKS ARE PROVIDED 10 ALLOW MEASUREMENT OF 
THE 5 AND 12 VOLT POWER SUPPLIES. THE 5 AND 12 VOLT 
TEST JACKS HAVE A ^60 OHM SERIES RESISTOR TO 
PREVENT DAMAGE BY ACCIDENTAL SHORTS* 



JACK 

Jl 
J2 
J3 



FUNCTION 

GND 
+5 
+ 12 



COLOR 

BLACK 
RED 

PURPLE 
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ROM ADDRESS HM' 

SEE SECTION 9.4 ^OR DESCRIPTION OF 
CHARACTERS USED TO BRACKET ADDRESSES IN 9.1 
TO 9,3 



9.i MASKED BOOT/DIAGNOSTIC ROM 



HIGH faYTE 



LOW BYTE 



CHIP ADDRESS 



I 


I 


I 


I 


0-2K»(4K-6K) 


I E53 


I 


1 E40 


1 


BOOT/DIAO 


I 


I 


I 


I 


CUK-18K3f <20K-22K.- 


I 


I 


I 


I 


2K-4Kt<6K-8K) 


I E58 


I 


I E44 


I 


RESERVED 


I 


I 


I 


I 


C18K-20K3»*.22K-24K> 



9.2 EPROM SOCKETS UNIERNAL -SV POWER) 



I I 
I Ef.7 r 
I I 



I 1 
I f40 I 
I I 



I I 1 

I r I 



9. J rfOORnM KOM/tP»Viih 



I I 
1 E'o» I 
I i 



I 1 
I L*t,7 1 
I 1 



1 t 4V I 
J I 



I 

I L4tj 
I 



4K-5Kf (0-lK) 
<.lAK-l7K>»C20K-2lKy 



5K-6K» ( IK -2K> 
'.17K-IGK/*C21K~2'-:k3 



lc»K- 18K» I XAK-17M 
J0-2K; » tO"lK» 



10K-20K» I 18K-19K! 
I2K-4KJ t»lK-2K* 
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HIGH BYTE 



I 

I E60 
I 



I 

I E55 
I 



I 

I E51 
I 



I 
I 

I 



I 

I E47 
I 



I 

I E43 
I 



I 

I E39 
I 



LOW BYTE 



I 

I E41 
I 



I 

I E37 
I 



I ^ 
I E38 
I 



I 
I 
I 



I 

I E42 

I 



I 

I EA6 
I 



I E50 
I 



CHIP ADDRESS 



20K~22Kf !20K~21K! 
J4K~6K: f*4K~5K* 



22K~24Kf I22K-23K! 



24K-26K»!17K-18K! 

:8k-iok:»*ik«2k« 



26K-28Kf ! 19K-2aK! 
:10K-12K: f*3K-4K» 



28K~30Kt ! 21K-22K ! 
:12K-14K: ,*5K~6K* 



30K-32K» I23K-24K* 
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9*4 ADDRESS JUMPERS 

THE CHARACTERS USED TO BRACKET 'v^ARIOUS 
ADDRESSES IN SECTIONS 9*1 TO 9»3 
CORESPOND TO THOSE IN THE TABLE BELOW* FOR 
EACH JUMPER COMBINATION LISTED BELOW A GIVEN 
CHIP WILL BE SELECTED AT THE ADDRESSES INDICATED 
BY THE BRACKETS 



CHAR 


Wl 


W2 


W3 


W4 


W9 


UIO 


Ull 


W12 


NONE 


R 


I 


I 


R 


I 


R 


R 


I 


< ) 


X 


X 


X 


X 


I 


R 


I 


R 




X 


X 


X 


X 


R 


I 


R 


I 


> 


X 


X 


X 


X 


R 


I 


I 


R 




I 


R 


I 


R 


X 


X 


X 


X 


♦ ♦ 

• * 


R 


I 


R 


I 


X 


X 


X 


X 




I 


R 


R 


T 

A 


X 


X 


X 


X 


I = IN3 


TALLED 




R= 


RErlOMED 




X=DON'T 



note: JUMPERS MUST NQT BE CONFIGURED AND 
CHIPS INSTALLED SUCH THAT 2 CHIPS 
RESPOND TO THE SAME ADDRESS* 



10*0 PROGRAM ROM/EPROM JUMPERS 





US 




W7 


8316E 


I 


R 


i 


8316E 


R 


R 


I 


2716 


R 


R 


I 


2708 


R 


I 


R 



R R NOTE 1 

R I NOTE ^ 

R I NOTE 3 

i R NOTE 4 



notes: 

(1) CSl = Of CS2=:0f CS3=0 

<2) CSl=-Of CS2=0f CS3=1 

<3) VOLT ONLY PARTS 

(4.) arOS WITH EXTERNAL -5 SUPPLIED BY 

CB2 I DB2» 
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MOOULE M7744 f CABLE ASSY BCOSL 
ARE SUPPLIED WITH THE RXOZ, 
FLOPPY l>fSK DRIVE ASSY. 
RED STRIPE ON BCOSL CABUE 
INDICATES PIN A" ON THE I> 
CONNECTOR. 

THE RXOZ PISK CONTROLLER BOARD 
(MT7^4^ MUST BE SWITCHED COR- : 
RECTLY FOR PROPER OPERATION 
WITH THE RYVZI- ^ INTERFACE 
(AA&OZa): SEE USER'S eWDE EK'Fm-U^ 
ITEM /# 15 USED AT D3Z2. OPTiOhi BY 
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D-MD-5012527-0-0 


5012527 


ETCHEC CIRCUIT BOARD 
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1010274 


CAP., .22 UF, +80^ -2056 CER. 
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CI, C2, C3, C4, C9, C1JZ5, CI3, CI6 


3 




1000016 


CAP., 100 PF, lOOV MICA 


1 
























CI4 
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1001610-00 


CAP., .01 UF, 5OV CER 
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C7, C8 
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1010031-03 


CAP., .22 UP, +1056 POLYCARB 


2 
























Cll, C12 
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CAP., .0033 UF, 200V MYLAR 


1 
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DIODE, IN758A, 10V 
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DIODE, 4M5.1, 5. IV 
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DIODE, D664 
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D4, D5j D7, D8 
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RES., 180, 1/4W, 5^ C.C. 
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RES., 22K, 1/4W, 5^ C.C. 
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RES., 51 -IK, 1/4W, \% M.F. 
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RES., 90 .yK, 1/4W, rp M.F. 
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RES.,63-4K lAW, \% xM.F. 
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RES., lOK, 1/4W, 5^ C.C. 
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1305421 


RES., 35.7K,1/4W, \% M.F. 
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RES., 120K, 5^ C.C. 
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Rl4 
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1305130 


RES., 133K, l/4w, \% M.F. 
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r8 
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1309595 


RES., IM, lAw, 5^ C.C. 
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RI5, RI8, R30,- R37, 1.16, r44 
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1300447 


RES., 4.7K, 1/4W, 5% C.C. 
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RI6, RI9 
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1301775 


RES., 820, 1/4W, 5% C.C. 
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"DOT 

R21 


23 




13I31G7 


RES., 833k, 1/4w, 1% M.F. 


1 
























R25 
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1302395 


RES., 56K, 1/4W, 5% C.C. 
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R2d, R27^ R2o, R29^ R^x5^ R41 
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1309680 


RES., 2.7M, 1/4W, 55^ C.C. 
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R39 
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1302466 


RES., 100K, 1/4W, ^% C.C. 
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R3I3 R4d, R47 
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1300398 


RES., 1.8k 1/4W, 5% C.C. 
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TPJiNS., A05 
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1511686 


TRAKS., 2N5433 
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Q2, Q3 
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1912108 


I.e., LM339 
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I.e., 555 
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E2, E3 
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RES, 232K, 1/4W, 1% C.C. 
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RES, 3.9M, 1/4W, 5% C.C. 
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CAP, 10JJ0PF, 100V, 5% MICA 
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BAR MODULE LOCKING 
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EYELETS 
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WIRE, 30 AWG. KYNAC? (GRN) 


A/R 
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RES, 46. 4K 1/4W 1% MF 
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RES, 909 1/4W 1% MF 
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DO NOT SCALE DWG 
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SEE PARTS LIST 



NONE 



W/»SHER.INT room LOCK'S 



mSHER, INT lOGTH LOCK.5/16 



SCREW, PHI TRUSS HP 5/16-18^/2 BOQOOAO - 01 



LABEL. SERIAL TAG 



SCREW, PAN HP PHI 8-32 X 1/4 



SCREW.SELF-TAP >0-32X1/£ 



SCREW, FLA^ HD, 6-32X3/6 



SCREW. PAN HP g-3ar3/8(BlK OXIDE] 90Q9525 - 02 



WASMER,INT TOOTH L0CK*6 



SCREW, PAN HO.PHL 6-32X3/8 



CAST£R,SWiVEL,3'0/A 



WHEEL, 57AXLE g NUT 



LABEL, C.S.A. 



LABEL, U.L. 



SCREW, SHOULDER t/4-20 



ADAPTOR, PRONT 



ADAPTOR. REAR 



ASSY, SHELF, A.C PISTRlBUTIQN 



BOTTOM COVER, SHELF 



HANDLE 



COVER, CABLE ACCESS 



SUPPORT, L.H. 



SUPPORT, R.H. 



REST, FOOT 



SHELF, LOWER 



ISOLATION TRANS ASSY 



CIRCUIT BREAKER PANEL ASSY 



FRAME, W£LOA\ENT 



900^634-00 



BOOU3d'0O 



36I32I0- OO 



9006035-01 



9010102 - 00 



9008201 -Of 



9006037-02 



9006633-00 



9OO6022-OI 



1216081-00 



1216068-00 



3^13211-00 



7414213-0-0 



7414318-0-0 



C-IA-7421314-0-0 



B-IA-7421315-O-0 



D-IA-7016449-0-0 



E-PS- 34154 94-08 



E-PS-3415494-o; 



E-PS-3415494-05 



E-PS-341S494-04 



E-PS-3415494-03 
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